This study tested the idea that promoting bicycle safety might inadvertently discourage bicycling by having negative effects on how the activity is perceived. It also tested the idea that stressing the health benefits of bicycling would have a positive effect on perceptions and intentions to cycle. Two-hundred and twenty-eight adults were randomly allocated to read safety-focused, health-focused, or control publicity materials and their immediate influences on bicycling perceptions were measured. Healthfocused materials significantly increased bicycling's perceived health benefits amongst non-bicyclists and had no influence on perceived risk; the safety-focused campaign had no effect on either perceived risks or health benefits for either group. Neither campaign measurably changed intentions to bicycle nor the perceived enjoyment of bicycling, both of which were clearly higher amongst bicyclists than non-bicyclists. The study suggests that safety-focused campaigns are unlikely to have any immediate effect on people's perceptions and intentions to cycle, whether positive or negative; health-focused campaigns, on the other hand, make bicycling appear more beneficial to those who do not currently do it. In addition, although the possibility exists that current bicyclists are a qualitatively different subpopulation, able to enjoy bicycling in non-conducive environments, their rating bicycling as more enjoyable than non-bicyclists hints that new campaigns might usefully emphasize the enjoyment of bicycling to encourage its uptake.
Introduction
Bicycling levels in most parts of the United Kingdom, like in many parts of the world, are stagnating or even declining (Department for Transport, 2013) . This is unfortunate, given the social benefits more utility bicycling that is, riding to accomplish tasks such as shopping and commuting would bring --
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Procedure
There was an online consent form and a participant information sheet on the very first page of the survey. Participants were allowed to continue only if they consented to take part. At this stage, participants were told that the purpose of the study was to examine people's perceptions of bicycling; the nature of the manipulation was not revealed at this point, to avoid biased responses. The respondents were told about the actual aim of the research in the debrief page. After consenting, the participants were randomly allocated by the survey software to one of the three conditions of the study.
Each participant first provided basic demographic information, including their age, gender, and how many times they had bicycled in the past two weeks, with answers ranging from "0 = Never" to "5 = Five times or more". Everyone who had bicycled at least once was classed as a cyclist, and everyone who had not bicycled was classed as a non-bicyclist. Then participants completed the bicycling perception scales and reported their intentions to cycle. The order of the 21 bicycling perception items was randomized, so as to avoid order effects. This also helped avoid primacy or recency effects when the same questions were asked the second time.
After completing the pre-intervention bicycling perceptions scale, participants were shown the relevant information leaflet for their condition (Figure 1 ). They were asked to study this and, once they had read and fully understood the information, to press a button to continue. After the leaflet, there was a personality questionnaire, which was added as a distractor between baseline and post-manipulation measures of bicycling perceptions and intentions. This questionnaire was expected to divert people's attention from the information leaflet and from the topic of bicycling more generally. After this, participants again completed the bicycling perceptions and intentions scales before seeing the final debrief page.
Perceived risks, health benefits and enjoyment of bicycling were each measured with 7 questions at two time points. The questions were reverse-coded where necessary and then collapsed to produce a single pre-and post-intervention score, ranging from 1 to 7, for each person for each of the three measures. Collapsing the 7 scores in each measure was justified given Chronbach's alpha ratings of between .77 and .89 across the 6 scales (mean = .83). Missing scores were replaced with mean values where necessary when calculating these scale scores.
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These risk, health benefits and enjoyment scores were then each analysed in a 3 (Condition) × 2 (Bicycling Status) × 2 (Time) split-plot analysis of variance. A similar analysis was also applied to the data on intentions to bicycle in the future.
Perceived health benefits
Mean ratings for perceived health benefits of bicycling are shown in Figure 2 . Analysis of these data showed a significant three-way Bicycling Status × Condition × Time interaction, Wilks's λ = .96, In summary, then, the only clear effect here was that the health-focused leaflet significantly increased non-bicyclists' ratings of bicycling's health benefits.
1As a check on this procedure, we also tried omitting participants with missing data, but this made no qualitative change to the overall pattern of results. 
Perceived enjoyment
Mean ratings for the perceived enjoyment of bicycling are shown in 
Intention to bicycle
The mean intention scores are shown in Figure 
Discussion
This was the first study to our knowledge that experimentally tested the effects of bicycling campaign materials on both positive and negative perceptions of bicycling. The main aim was to examine the effects of safety-focused and health-focused campaigns on bicycling perceptions (risk, health benefits, enjoyment and intention to bicycle in the future), and to examine whether any effects were different in bicyclists and non-bicyclists. For non-bicyclists, perceptions of health benefits increased after the health-focused message and there was no corresponding change in perceived risks from seeing the safety-focused message. As such, it appears these two types of message are not ends of a continuum but rather separately influence perceptions about bicycling. Contrary to our a priori prediction, messages about safety did not 'dangerize' bicycling for non-bicyclists but messages about health did make the activity look more beneficial.
People who were already riding bicycles, on the other hand, were unaffected by all the messages, and remained throughout more positive about how enjoyable bicycling is and the extent to which they intended to use a bicycle in the future. It is interesting to note there were no signs of bicyclists feeling reinforced or validated by reading positive messages about their existing activity.
Overall, then, the results suggest that, at least over the sort of short time courses studied here, messages to existing bicyclists are unlikely to have any immediate effect on perceptions about bicycling or intention to carry out the activity; messages to non-bicyclists might be more likely to influence perceptions of bicycling, and to influence these more positively, if they emphasize health benefits rather than safety precautions.
This point about the study's short-term nature is an important one, and it is not yet possible to say how messages like these might plant ideas that are acted upon later (particularly if message exposure might have a cumulative effect over time). Although none of the materials here led to a change in non-bicyclists' immediate intentions to ride -and, frankly, if seeing a poster were all it took to make people immediately want to become bicyclists we would probably already know this -the messages used here did increase non-riders' perceptions of how healthy bicycling is. As such, it is possible such changes in perceptions might translate into intention or action over a longer time course than in this study. Verplanken, Walker, Davis and Jurasek (2008) and Walker, Thomas and Verplanken (2015) showed that a disruptive event like moving home, which forces people explicitly to reconsider their travel behaviour, is an opportunity for habitual actions to fall back into line with attitudes and beliefs. So if publicity materials really can change attitudes to bicycling in non-riders, such that they perceive it as more healthy (particularly through repeated exposure to such messages, as through a concerted advertising campaign), this might plant the seed for a future behaviour that will emerge following a disruptive event like a residential relocation or the appearance of new bicycle infrastructure.
In contrast to the health-related message, the safety-focused message did not significantly alter bicyclists' or non-bicyclists' risk perceptions nor their intentions to ride a bicycle in the short term. This implies that, even though fear of bicycling might frequently be cited as a barrier to the activity (Dill & McNeil, 2013; Fraser & Lock, 2011; Pank, 2012; Sanders, 2015; Winters et al., 2011) , it is unlikely this fear is influenced by bicycle safety campaigns as we hypothesized it might be. One possible explanation for this focuses on the nature of the fear and risk. Specifically, as most fears are complex and multifaceted (Plutchik, 2001) , fear of bicycling might go beyond simply the fear of being injured in a collision (Harrison, 2001; Sanders, 2015) . For example, some people might fear bicycling on the road not because of possible collisions but because of possible harassment or violence from strangers (BBC, 2013; Harrison, 2001; Ravenscroft, 2004; Ravenscroft, Uzzell & Leach, 2002) . Gatersleben, Murtagh and White (2013), using a range of methods, recently showed how travel mode might even shape such fears in a self-perpetuating way, such that travelling by car makes urban spaces feel more threatening than they do for people travelling actively or by public transport -thereby potentially decreasing the likelihood of drivers using non-car modes in the future. If fear of bicycling really does lie in part with fear of people rather than fear of collision, bicycle safety campaigns, which focus on collisions, helmets and visibility aids, would indeed be expected to have little or no effect on people's risk perceptions.
the motorist than the bicyclist (Adams, 1995; Davis, 1993; Pucher & Buehler, 2008; Pucher & Dijkstra, 2003; Sheller & Urry, 2003; Teschke et al., 2012) . It is possible that the enjoyment experienced by current bicyclists would not be shared by people new to the activity in such an environment, and efforts to promote bicycling through enjoyment-focused messages could potentially be undermined if people were to try the activity only to find the experience subjectively unpleasant and far from what they were promised.
At the policy and practice level, the findings here suggest that bicycling campaigns ought in future to be viewed as very different things depending on whether they target current riders or potential riders, as the needs and likely reactions of these groups are so different. Subject to the earlier proviso that the benefits of bicycle safety aids are not established at the population level, it looks as though it might be possible to recommend these to a current rider without changing their immediate perceptions of how safe or enjoyable bicycling is (although it is not known how long-term exposure to repeated messages implying that one's transport mode is dangerous might affect people, nor how such messages might support a culture of shifting responsibility for bicyclists' safety from the motorists who create the risk to the bicyclists who receive it -Walker & Robinson, submitted). The non-rider, however, cannot have their bicycle journeys made any safer by using equipment, as those journeys do not currently exist. Promotion efforts for this (much larger) group therefore need to be about creating bicycle journeys in the first place. The data presented here suggest that for this group, a focus on the health benefits, or perhaps the enjoyment of bicycling, is a more promising avenue than introducing the topic of safety equipment, the topic of which at best has no effect at all on their perceptions.
This study had several strengths, not least the close comparability of its publicity materials and its randomized controlled nature. However, there were some methodological limitations that could be avoided in future research. First, as noted, the time interval between measuring baseline and postmanipulation bicycling perceptions and intentions was short (in the order of minutes). This could have affected the findings in two important ways. First, the participants could have become aware of the real purpose of the study when they saw the perception scales for the second time in succession, resulting in biased answers in the post-manipulation measures. Second, it could be that the short time interval did not allow for the information provided on the leaflet to be processed sufficiently to affect people's perceptions. It is known that, in some circumstances, the effect of new information cannot be observed in people straight away (Nabi, 1999; Stiff, 1986) . For these reasons, future studies would benefit from including one or more follow-ups some time after the manipulation, as well as potentially repeating information provision to simulate the nature of a more concerted advertising campaign.
The second limitation we wish to highlight is that there was no assessment of whether participants understood the information provided on the leaflet. Therefore, we cannot rule out the idea that the participants did not read the information, or did not read it carefully enough. A certain level of systematic processing is needed for a message to produce any real change in cognitions (Van Assema, Martens, Ruiter, & Brug, 2001 ). This limitation is a particular concern given our study was conducted online where participants could not be monitored. On the other hand, our finding an effect on nonbicyclists' health perceptions even when participants' engagement with the materials might be imperfect means the effect should be the same or even larger in more propitious circumstances.
Third, we noted earlier that our participants might have been different 'types' of rider: we possibly had recreational riders, who pay more attention to safety, mixed with utility riders who are less concerned about this issue (Van Holle et al., 2012) . Similarly, the broad age range of our participants (18 to 61) means we might have had people at different life stages with different motives for, and influences on, their perceptions of bicycling. Arguably, such variety amongst our participants could have diluted the strength of any effect of the safety-related message in our data. In response to this suggestion we would note that campaigns from governments and special interest groups frequently broadcast a single message to an entire population. If our sample did contain a mixture of rider types and/or a mixture of people at different life stages, then this heterogeneity is perhaps desirable as a reflection of the broad range of people that would be targeted by any real bicycle-related campaign in the future.
Finally, there might be questions about the non-bicyclist group used here. As well as issues of the sample overall being self-selected, perfectly operationalizing the concept of 'non-bicyclist' is essentially impossible: the term could be defined as somebody who has never ridden a bicycle, somebody who does not identify with the label 'bicyclist', or somebody who has not used a bicycle for a certain length of time. All of these definitions can be faulted, but any researcher hoping to study the concept of non-bicyclists is forced to choose one definition for their study. It is possible that, had we chosen a different definition, our results would have been different, and it might have been preferable to collect data on all the possible definitions to test the effects of moving from one to another. But these concerns notwithstanding, the very strong differences seen in intentions to bicycle in the near future ( Figure 5 : λ = .49, p < .001) suggest that there might indeed be some validity to what we called bicyclists and non-bicyclists here.
Conclusions
A bicycling campaign poster that promoted the health benefits of bicycling increased non-bicyclists'
perceptions of how healthy the activity was. There was no evidence of a safety-focused poster 'dangerizing' bicycling and making it feel less safe, at least over the sort of short time courses studied here. Neither the health nor the safety message had any influence on stated intentions to bicycle in the near future. These results suggest health-focused and safety-focused campaigns target separate constructs, rather than lying at opposite ends of a continuum, and that thereby the two could in principle co-exist. Finally, whilst bicycling's ease and convenience will likely be the prime determinants of future ridership levels, there are signs in this study that shifting the focus away from both health and safety towards messages about the enjoyment of bicycling might be useful in future cycling campaigns and interventions aimed at non-bicyclists. Promoting bicycling as enjoyableideally coupled with a legal and infrastructural framework to ensure it really is pleasant -might be the best approach for achieving long-term adherence to bicycling, and thereby benefiting public health and well-being.
